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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a crystal of nitride 
of group III having a practical side for manufacturing a 
device such as a high-performance light emitting diode, 
LD, etc.. and provide both a method and an apparatus for 
crystal growth capable of growing the crystal of 
nitride of group 111. 

SOLUTION" In this crystal growing apparatus for 
subjecting crystal of nitride of group III to crystal 
growth by using at least a flux (e.g. metal Na or a 
compound containing Na), a metal of group III (e.g. Ga 
(gallium)) and nitrogen or a nitrogen-containing 
compound, a region 102 for crystal growth of the crystal 
of nitride of group III (e.g. GaN crystal) is separated 
from regions 103 and 108 to which a metal of group 111 
(e.g. gallium) and nitrogen (N) or a nitrogen 
(N)-containing compound are supplied in a reaction 
container whose temperature and pressure are controlled. 
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uJggh&oTV^ JKJ5®» 1 0 1 ©MllCtt. 

ffiROttfflf 1 0 8is J:l*nittWWHS 1 o 9 feteLTv 
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(7) , 438820 0 1- 589 00 

12 

JUSIS-m. S fcKU *M#£ 1 1 2 1 0 1 

£©H©0Mtt* »2©^(i^(«*»daww<ttf) 

J 1 3 &*0S£mflH£i5 1 1 4lCj:oT4nlT.£*V5. 
~©BR. tej£#8Sl 0 l pit. fflNMl 1 2£%J&& 

#i o i £©pv©mKfc. ipmi^Si o 6KiJ:*&Mt 
MB i 0 3 pi to 3 oaXiW©* 3UBE*tJ*taflI £J£# 

[0 0 5 5] £G>ttJST5. TWfc-*-l lOfcJrtfffi'l 
»fc-*-l 1 lfcJ:*;, jRttSMBl 0 1rt©flUK:II 

i o iaKSfb^fc* oaN /j^Aj#fi£B8#rr stags t- 

1 0 5*^<aA^fy>Al 0 4*WTUJfcVNj:-5K:. <fe 
jSW&l 0 3±gP^e»<7)^^JE*^®l»a*1.TVNS, 

[0056] ?^(C, G a Nj&iH 1 1 6 CDjfcfitfMft t fc 
IfttCO.. &SMH*fi^l 0 3©7\ 1 0 5^&^MUfU 7 A 
1 0 4 //M Ft €> <fc 9 ICs 0 S.hSA'&A 

20 bLMRHBUI 109 J: u ioi rticintos^ 

(^>J7A)fcBB(N)fc*WBttC«»a*U J«^» 
I 0 2 tCS3V%TG a W&Mt 1 1 6 OAfi^MMTf - 

[0 0 5 7] 3(0J:-9lC, *^tBT'l3U JbOi^l 0 1 

t*v, iii^fb^a&ssatest^a^ef-^^^ 

1 0 J <D#m>^bU&&& 1 o l i^lc^ltfcli^S: 
^tXt-fi^J ^AtSwtCi'J, III ^ f b4tS@^ 
fiR«*^lffU 0lWc0^a*WbT 

[0 0 5 8] *&, *?6WTHdU SfC^Sl 0 1 rtfC, 

Jg/SSSl o 1 ^itc^tfeli^&i^t/fb^S: 
*ALTlII»BfBll^ftl«ll*R*«**vlcft-3 

-tsr^fcfcy. in«^b^a©A^$ ! fe±s<-r 

50 JU£BB1 OBTffeS. 
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[0059] *«ura*. mm?M£.%m* 

.fc o tea -> x v 

[0 0 6 0] ifc, 153 6 tt#&8lC-&&&-|&fe£«3£g<7-> 

lis fi^W&KBSfc UT, |2|2<&jg a mKi§ifi<&^£ 

[006 1] H6<^JW««fflHT?tt. JiKfSSSSl 0 2 
10 3 U 1 0 4 /JftSWW 

fcti. nsy/r;mgi l 7*«8»S*iW*. 

[0 0 6 2] Hl**VM«2<CiMttfcSS*irett. 

i/^®^«>46«(wiMr i o 3 0>rttttot&ftR#u * 
i*tm?z>e>^ mmsi o 2, jftMSttd^i oa© 

U ^SPK^l O.'i^WffiKi^-'y^MKl i 

[0 0 6 3] ZO>X$K« 12 6 ®&£££SEi£i:: iot 
[0064] fcifeZtfhftt, l&m® 1 O 2 ten 

#-7fcJS*\ SMfl o 3£i**;i/Rl l 7£& 

KUfe*^ BK^»10 2©m ^W«K10 3© 

[0 0 6 5] istwi im************** 

[0 0 6 6] -trLT. J^bfeSsgflifiK^ 

& jaw«jaaa»c * y 1 1 1 nHttftftAS 

[0 0 6 7] 07 WMlCi5^f/W 
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70 1 hlC n§5AlGaN^9"y K«7 0 2, n£|G 
aN^KJS703, lnGaNMQW(#ii'fff 
/^ittWUff 704 ' pfiGaN^ KS7 0 5, p*0A 
l(}aN^5'yK1706, pS?Ga NJ>?? h)g7 
0 7 //Jlffi^i&fifc&S V \*. Z.<Dl£gi&.&j?&£ b 
TWU MOVPB (WMA«9GHW0 8rt>MBK 

[0 0 6 8]#^T-> G a N, AlGaN, InGaN 
' (Dftf&m 7 0 1—70 7 <D±®iZ U "V { JW& U 

S i 02i&fil*B$7 0 8 * h«WE©«rtt|Btf bfc 

{'SiAu/Ni 7 0 9fe«fct>'nffl!l^-^ > y^®S8Al 
/T i 7 1 0£jf£j&LT. 1S|7c7)^^1/-W«S 

[0069] zo>1r&ft u—?ra> p flaw- * v 

u/N i 7 0 9££tfn4BM~-*y?®filAl/Ti 7 

[0070] zco-f-^u-^i- ^mi^nifi^^t; 

o 1 {in^-efe-&^^^e>. 0 ltC|A{£&B7 1 

o timx^ 3 Htm** El 9 tc^ bfe(i63H*IB©± -} 

[0071] ife. msii^mi^M^^m^^ * 

feIIl«S5fl3«MftfflVNfcG a N^8 0 1±C. A 
lNii@^liS802, Ga^77»803, AlGa 
N KSPI^il® 8 0 4 , ttaNft^gSOS, A1G 
10 aNPSg®806, n-GaNn>*^ hM8 0 7^«M 

5 [0 0 7 2] *v^, ^^SUfefiSI-. Z-omttMrc 

;i/j»8 0 Sfeitx^f^ttfiU, AlGaNTSU 
P$SH8 0 4 ST*^>SI$tlTV.«>„ y- h"S@8 0 8li 
A 1 G a N..K3I5IJSS® 8 0 6 h&l/TfcU. A u/N i 

50 cOtaiSr^iiglciV. isav h*-^iiftotv^» V 
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-*®f£8 0 8iiKU>r >®ii§8 0 9«:n-GaN=l> 
hM8 0 7£jftl/rJ3»j« Al/Ti(^iiIIC 

[0073] z.<n&^ HrrtU V-h«§8 
8 0 5^#7^?#*#&£**. v- 

8 0 9 KU-f 8 10 ilOiaiC K 1/ 

[0074] |g8<5Dfl&*0fl?tt. GaNfY*M80 10 
S*hW, T»©AlGaN|«8tf8 0 6, 804X& 
^#:/;l/^Ol^&^bT^&2>\ _hj$<7->A 1 Ga 

v *t if i^s® J: y a> k** » ^/J>a v 

&*U£ 0!;ttf InGaN, AlInGa N^7?fciSj£ 
nJ|gT-&3. 33/**Mf8 0 7fcl/tn-Ga 

NJSfcJlViTViStf. Al GaNlES/»'8 0 65:n-A 

[0 0 7 5] H 8 Oir&fi&Z'fi* 20 

[0 0 7 6] 

5yQ»<fc>:#S«>lll)^S<t«5a(^S)fc 30 

[0 0 7 7] *$IC, Ig^Tl H SB®<7>56WH <fc*U*. HI 
[0 0 7 8] lt#JS9fE«O^WC«ktlli> *HRU 
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[0 0 7 9] »*9H0SB»«)5BWk:J:*i«. M 

[0 0 8 0] f££Jfll lfc^<Z)^SfC«fetllJv 

te&ffiv^iii^bftsiea^s^s^zifc^ * 

[0 0 8 1] 2ffllfficD$8t!gu:i:*U£ IS 

*J«1 lfQIKOIlI^fc^iaSrWV^^^-f 
Wmt 5 3 T». Wttfllftf 1 ^ ^ 5:^=3 ^ h 7?35 

IJ@<b#)&fflVNT, TVt^f^^MU *>*VH3U III 

[0 0 8 2] i^, afBiK^^fc^ttH. IS 

^« 1 1 tttt£>I i l«a« bttlfifflfeffl ^T^/M ^ 5: 
[0 0 8 3] IffftJRl 4gS««>»l!K:J:*Vtf. at 

1 1 gBRosfigoi i iWiSMbflwsafeffl^Ta?^ 

[02] *$m £&&te^-^M<»i&<0&if&W % ^ 

[S5] Ga/(Na + Ga){C^SGaNjffl^f 3 St*> 
tiG a/N«>IH»«:» /R»iWWSrt©KBfiL* a 

09 6 ] *«wic#**sa<e^iia©«fi<Dfl5^iw5:m*r 
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103 




104 




] 0 5 
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109 




1 1 0 




1 1 1 
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113 




114 




1 1 5 


mm 


1 1 6 


lutsmtmais, 



10 



20 



117 
12 0 
1 2 1 
70 1 
702 
70 3 
704 



70 5 
70 6 
70 7 
7 0 8 
7 0 9 

7 10 
80 1 
80 2 
80 3 

8 04 
80 5 
80 6 
80 7 

80 8 
80 8 
809 
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InGaN MQW(#?8£S:-?#F0?3#. 

plAl(iaN^7'y K/g 
S i Otffflm 
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